Introduction: Leprosy often results in sensory and physical limitations. This study aimed to evaluate these limitations using a quantitative approach in leprosy patients in Belém (Pará, Brazil). Methods: This epidemiological, cross-sectional study measured the sensory impairment of smell and taste through the use of a questionnaire and evaluated activity limitations of daily life imposed by leprosy through the Screening of Activity Limitation and Safety Awareness (SALSA) Scale. Data were collected from 84 patients and associations between the degree of disability and clinical and epidemiological characteristics were assessed. Results: The majority of patients were men (64.3%), married (52.4%), age 31-40 years old (26.2%), had primary education (50%), and were independent laborers (36.9%). The multibacillary operational classification (81%), borderline clinical form (57.1%), and 0 degrees of physical disability (41.7%) were predominant. SALSA scores ranged from 17 to 59 points, and being without limitations was predominant (53.6%). The risk awareness score ranged from 0 to 8, with a score of 0 (no awareness of risk) being the most common (56%). Evaluation of smell and taste sensory sensitivities revealed that 70.2% did not experience these sensory changes. Patients with leprosy reactions were 7 times more likely to develop activity limitations, and those who had physical disabilities were approximately four times more likely to develop a clinical picture of activity limitations. Conclusions: Most patients showed no sensory changes, but patients with leprosy reactions were significantly more likely to develop activity limitations. Finally, further studies should be performed, assessing a higher number of patients to confirm the present results.
INTRODUCTION
Leprosy is an ancient disease and has been the subject of prejudice, discrimination, and social exclusion from biblical times to the present day 1 . In general, clinical manifestations are characterized by neural and/or skin impairment, which may be unobtrusive and imperceptible at disease onset 2 . A vigilant attitude should be maintained towards physical changes from leprosy infection. Significant physical impairments from leprosy include neural impairment, changes in the prominence of cranial nerves caused by lesions in the oral and nasal cavities, and oromyofacial alterations that damage the voice, the hearing, and the functions of the stomatognathic system 3 .
The Screening of Activity Limitation and Safety Awareness (SALSA) scale is an instrument used for measuring activity limitations based on the International Classification of Functioning, Disability, and Health that enables more accurate clinical observation of the rehabilitation of leprosy patients. The SALSA evaluates the degree of sensitivity impairment resulting from peripheral neuropathies and risk awareness of patients on conditions that may affect their physical and mental integrity. Furthermore, it is the only instrument to address patient risk awareness, an important capacity in the context of leprosy pathology 4, 5, 6 . The SALSA scale is composed of 20 questions, including questions evaluating mechanical skills used to perform routine activities that require preserved neural functions. The SALSA scale provides a novel and useful way to evaluate leprosy patients but is not currently used in the care of patients with leprosy in the City of Belém, Pará (PA), Brazil 6, 7 .
The present study aimed to describe sensory impairment of smell and taste through the use of a novel questionnaire and evaluate activity limitations of daily life imposed by leprosy through the SALSA scale among leprosy patients residing in the City of Belém, PA.
METHODS

Study population
This was a descriptive epidemiological, cross-sectional study with a quantitative approach. To be included in the study, patients could be with or without leprosy reactions, were enrolled in the control program (Leprosy Prevention and Control Program of the Brazilian Health Ministry), were under treatment in the selected MHUs, were older than 18 years of age, and had agreed to participate in the study. 
Ethical considerations
Procedures
The field study was conducted after prior authorization from the Belém Municipal Health Secretariat (Secretaria Municipal de Saúde de Belém) and the management of each MHU. The patients were briefed regarding the purpose of the study. The instruments used for data collection were the I) the SALSA scale and II) a novel interview protocol created by our research team. For the SALSA scale, a patient was categorized as with limitations if they reported a score ≥ 25 and without limitations if they reported a score < 25. The novel interview protocol asked epidemiological and clinical questions with a focus on assessing alterations in sensitivity of smell and taste. There were two questions in the interview script unique for this purpose: one asked if a patient noticed any alteration in smell that would make it difficult to smell perfume or food, and a second question assessed if the patient noticed any changes that made it difficult to taste food. Patients were interviewed and assessed by a trained member of the research team.
Statistics
The data obtained were stored in Microsoft Access 2010 (Santa Rosa, California, United States). Statistical analyses were performed using Bioestat 5.3 8 . The Fisher's exact test and G-Test were used to examine associations between the degree of disability measured via the SALSA scale and clinical and epidemiological characteristics. Odds ratios were calculated to estimate the probability of activity limitations occurring in relation to leprosy reactions and degree of physical disability. The significance level used for all tests was 0.05.
RESULTS
The study included 84 patients with leprosy from 11 MHUs of Belém, PA. In the study group, 19 (22.6%) patients were from the MHU of Guamá, 17 (20.2%) from Jurunas, 13 (15.5%) from Tapanã, 9 (10.7%) from Marambaia, 7 (8.3%) from Icoaraci, 5 (6%) from Terra Firme, 5 (6%) from Tavares Bastos, 4 (4.8%) from Condor, 3 (3.6%) from Curió, 1 (1.2%) from Cremação, and 1 (1.2%) from Fátima.
More than half of the participants (64.3%) were male and 26.2% were in the 31-to 40-year-old age group. Notably, 42 (50%) patients had only primary education and only 7 (8.3%) patients had completed higher education. The most frequent civil status was married (52.4%). An analysis of patient occupation revealed that 31 (36.9%) were in the independent laborer category, while only 2 (2.4%) were unemployed at the time of the study. Regarding family income, 34 (40.5%) patients had a family income of less than one minimum monthly wage.
A total of 74 (88.1%) patients were presently undergoing their first treatment for leprosy. Regarding operational classification, multibacillary leprosy was found in 68 (81%) patients, and the borderline clinical form was the most frequent (57.1%). Only 16 patients presented with leprosy reaction, 14 (16.7%) with type 1 and 2 (2.4%) with type 2; all 16 patients were treated with prednisone.
Some type of leprosy-related health problem was reported by 72 (85.7%) patients. Of these patients, 54 (64.3%) had numbness and tingling in the feet; the next most common problem was numbness and tingling in the hands (58.3%). In addition, 68 (81%) patients were aware of the possibility of becoming physically disabled from leprosy infection.
Less than half of the patients (41.7%) had no disability at the time of the study, although 31 (36.9%) had not been evaluated for disability. A majority of respondents (59.5%) had undergone some change in lifestyle due to leprosy. It was also found that 64 (76.2%) participants had been informed about Prevention of Disability techniques; however, 68 (81%) had not been informed about performing exercises for the hands and feet. Participants reported that the most common guidance received was in the category other, which denoted do not sunbathe.
SALSA scores varied between 17 and 59; the most frequent scores were 19, 18, and 21 (Figure 1) . More than half of the participants (53.6%) did not have any activity limitations, 27 (32.1%) had mild limitations, and none of the subjects had developed very severe limitations ( Table 1) .
When SALSA scale scores were examined with degrees of disability, some patients with grade 0 physical disability had mild and moderate activity limitation scores. Some of the patients with grade 2 physical disability had activity scores in the 'without limitations' and 'mild limitations' categories.
The risk awareness score ranged from 0 to 8; 47 (56%) patients had a score of 0, indicating they had no risk awareness. The second most frequent score was 1 (15.5%), followed by the scores 3 (14.3%), 4 (7.1%), and 8 (1.2%).
There were no associations between activity limitation status and gender, age, operational classification, or clinical form of leprosy. However, there were associations between activity limitations and both physical disability and leprosy reactions. Patients with leprosy reactions were 7 times more likely to develop activity limitations than those without reactions. Patients who developed physical disability were 4 times more likely to develop limitations in activities of daily living than those who had no disability ( Table 2) . Two sensory parameters, smell and taste, were evaluated to complement the SALSA scale physical evaluation. Patients were divided grouped as with sensory changes or without sensory changes; a majority (70.2%) of patients were categorized as without sensory changes. We found no significant associations between any sample demographics and sensory change status.
DISCUSSION
The epidemiological data in this study are similar to those found in previously published literature 9, 10 . We found that leprosy occurred predominantly in males, and more frequently in young adults. These findings indicate that the individuals most commonly affected by leprosy are likely an economically active population. This observation is of significant importance because leprosy is a disease with a high propensity for disability, which interferes with a patient's work and social life, and can lead to economic losses and psychological trauma 11 .
There was a predominance of patients with educational attainment less than or equal to nine years of study. This finding is similar to that observed by Monteiro et al. 12 , who also found a predominance of low educational attainment among their study population. Low educational attainment affects treatment adherence and can make it difficult to interpret instructions about disability prevention 13 .
A civil status of married was common in our study population, corroborating the findings of Correa et al.
14 . This finding indicates the potential need for family assistance since leprosy, and associated disability, may affect family relationships 15 . The independent laborer profession was the most frequent occupation reported in this study, as was the case in Batista et al. 16 . In most cases, this profession is associated with manual, heavy labor that generates low income 16 .
Multibacillary leprosy was the most frequent operational classification of leprosy reported by patients participating in this study. Similar results were found in Teixeira et al 17 . The predominance of multibacillary forms is due, among many factors, to delayed diagnosis, which affects maintenance of the epidemiological chain and can serve as a source of increased transmission 14, 17 . The borderline clinical form was the most prevalent form of leprosy in this study, corroborating the results of Alves et al. 18 . It is known that the closer to the lepromatous pole, the greater the likelihood of developing disabilities 19 . The development of leprosy reaction type 1 or reverse reaction was observed in a majority of patients in this study, similar to results reported by Teixeira et al. 17 . Reactional states are the leading cause of nerve damage and physical disability caused by leprosy; therefore, monitoring and treating leprosy reactions is essential 20 .
With regard to physical disability, there was a higher frequency of patients with physical disability of grade 0, a finding similar to that of Mesquita et al. 21 . However, some study patients had not been evaluated for physical disabilities, which may reflect the lack of health services in the city and potential non-compliance with established procedures for cases of leprosy. It is essential that technical limitations and/or inattention of professionals working in the Leprosy Prevention and Control Program (Programa de Prevenção e Controle de Hanseníase), along with monitoring and early diagnosis, be addressed to ensure a good prognosis for leprosy patients 22 . creation of strategies to address these issues are vital challenges for the advancement of healthcare in Belém 23 .
The SALSA scale results showed that most respondents had no activity limitations, which differed from the findings of Ikehara et al. 24 . Cases with scores reflecting no limitations were the most frequent, followed by cases with scores reflecting mild limitations, a result similar to that reported by Silva et al. 25 .
The study participants did not achieve values close to 11 in their risk awareness scores, indicating a low level of awareness regarding the risks involved in activities of daily living. In addition, while 76.2% of patients in this study reported being given guidance about disability prevention, many found it difficult to list the guidance they received. Previous studies report similar results, which highlights the importance of providing proper and accessible guidance during health team consultations 4, 26, 27 . The literature shows that activity limitations in leprosy patients tend to increase with age 28 ; however, this study did not find a significant association between age and activity limitations.
Regarding activity limitations and the presence of leprosy reactions, limitations were observed predominantly in patients with reactive states in this study. Individuals who developed leprosy reactions, regardless of type, were seven times more likely to develop physical activity limitations, underscoring the importance of adequate and vigilant care to identify cases with leprosy reactions. Leprosy reactions cause a high burden of both physical and emotional distress and are considered to be the leading cause of disability in patients with the disease 29 , therefore limiting the performance of activities of daily living and changing the patient's lifestyle.
It is believed that the greater the degree of physical disability, the greater the activity limitations, as seen in the present study. However, due to disagreements in both evaluation criteria and the classification of physical disabilities, other studies have not demonstrated the reliability of this relationship 24 . Divergences were observed in the correlation of patients with disability grades 0 and 2 and SALSA scores. Patients identified with grade 0 disability had reported SALSA scores above the scale cutoff for limitations, characterizing the presence of mild to moderate limitations. The same divergence was observed in patients with a diagnosis of grade 2 disability, often correlating with activity scores of no limitations and mild limitations. Among the changes suffered by leprosy patients, sensory changes in smell and taste can significantly affect quality of life. Sensory changes were not observed in the patients interviewed in this study. However, the importance of the early detection of smell and taste disorders, which usually occur together, should be stressed to ensure that effective treatment is given to reduce symptom severity and avoid sequelae 30 . It is assumed that the relationship between the degree of physical incapacity and limitations of activity measured by the SALSA scale would be proportional, and that patients with some degree of insufficiency should present some modification of the SALSA score for the limitation of physical activity due to the fact that leprosy patients often present with weakness. However, a divergence was found between the SALSA scale activity limitation scores and degree of physical disability in this study. Moreover, our results suggest that patients with physical disabilities were 4 times more likely to report activity limitations, and those who developed leprosy reactions were 7 times more likely to have activity limitations. This controversial finding may be a consequence of the development of unusual abilities, such as incorrect grasp patterns, which confers a certain degree of independence in activities.
Finally, the present study described, for the first time, sensory impairment of smell, taste, as well as activity limitations of daily life imposed by leprosy through the SALSA scale among leprosy patients residing in the City of Belém, PA. However, further studies should be performed, assessing a higher number of patients to confirm the present results.
